The authors conducted a new meta-analysis of ethnic group differences in job performance. Given a substantially increased set of data as compared with earlier analyses, the authors were able to conduct analyses of Black-White differences within more homogeneous categories of job performance and to reexamine findings on objective versus subjective measurement. Contrary to one perspective sometimes adopted in the field, objective measures are associated with very similar, if not somewhat larger, standardized ethnic group differences (ds) than subjective measures across a variety of indicators. This trend was consistent across quality, quantity, and absenteeism measures. Further, work samples and job knowledge tests are associated with larger ds than performance ratings or measures of absenteeism. Analysis of Hispanic-White standardized differences shows that they are generally lower than BlackWhite differences in several categories.
The issue of majority-minority differences in job performance is an important issue for academics as well as for practitioners and managers. From an academic standpoint, one could suggest that a substantial portion of a selection researcher's role is to predict job performance (Viswesvaran, 2001) and that majority-minority differences in performance are an important part of understanding this issue (Martocchio & Whitener, 1992) . From a practitioner or managerial standpoint, it is socially and legally important to hire and maintain a diverse workforce. In addition, the issue of majority-minority differences in performance may be important for job promotion. If performance in a given job is a partial determinate of promotion to a higher level job, differential performance in the feeder job may result in differential promotion rates among ethnic groups.
Previous meta-analytic research has shed some light on these issues. Previous work has generally suggested that measured performance of Whites is, on average, greater than the measured performance of Blacks (J. K. Ford, Kraiger, & Schechtman, 1986; Sackett & Dubois, 1991) , but that objective measures of performance often show smaller differences between ethnic groups than do subjective measures (J. K. Ford et al., 1986) . This is an important issue because objective measures of performance are thought to be less open to bias than are subjective measures (Schmidt & Hunter, 1981; Rotundo & Sackett, 1999) .
Although previous meta-analyses have aided our understanding of ethnic differences in job performance, there is much more to be learned. For example, there appear to be no meta-analyses of Hispanic-White differences. Further, it would appear possible to refine our understanding of Black-White differences, as well as update estimates with new studies. Some previous work has emphasized the analyses from a combination of both laboratory and field studies (Kraiger & Ford, 1985) ; however, it has been noted that laboratory studies have noticeably different results from the field studies, and this pattern of differences has influenced results that researchers might find in field studies (Sackett & Dubois, 1991) . Other meta-analyses have focused on comparisons of objective and subjective measures of performance (J. K. Ford et al., 1986) ; however, limited sample sizes have forced researchers to combine measures of performance into somewhat heterogeneous categories of performance, despite substantial efforts to the contrary. For example, researchers have had to use a single category of job performance including accidents, performance ratings, and complaints. In further refining our knowledge, it would be useful to consider more homogeneous categories of performance (including the issue of typical vs. maximum measures of performance) to help researchers, practitioners, and managers more accurately understand differences in majority and minority group performance on the job.
The purpose of this article is to meta-analyze majority-minority differences in measures of job performance. We focus on BlackWhite and Hispanic-White standardized differences because they are two of the largest minority groups in the United States. We do not focus on either Asians or Native Americans because there was not sufficient information available to analyze.
Studies Focusing on Rating Criteria
Several major studies have focused on ratings as a measure of performance. The first major meta-analysis to move this area beyond narrative reviews reported a d of .39 (corrected for interrater reliability) for White versus Black performance for field studies (Kraiger & Ford, 1985) . The d statistic or standardized ethnic group difference is defined as the difference in the White mean minus the Black mean divided by the sample-weighted average standard deviation of the two groups. For example, a d of .33 means that Whites, on average, perform or are rated approximately one third of an averaged standard deviation greater than Blacks. Kraiger and Ford (1985) noted that subjective ratings are a function of actual performance, but such ratings may also contain biases in observation and recall of the performance. Kraiger and Ford further noted that one such set of biases could include stereotypes of Blacks held by Whites that could increase standardized ethnic group differences above true score differences in some cases. One research implication of this set of beliefs is that BlackWhite differences on subjective performance ratings might be larger than Black-White differences on objective performance measures.
There are other potential pressures that might influence ratings of job performance in the opposite manner. Researchers have noted that ethnicity is a highly salient and rational consideration in the evaluation of performance in organizations (Kraiger & Ford, 1985; Mobley, 1982) . For example, the Uniform Guidelines on Employee Selection Procedures (Equal Employment Opportunity Commission, 1978) noted that performance ratings should be scrutinized for possible race and gender effects because these ratings may serve as criteria in validation studies. Further, these devices might be used as selection devices in their own right when ratings are used in promotion decisions (Mobley, 1982) . There may also be pressures to maintain and promote a diverse organization. The result of these pressures might be to motivate the rater to either intentionally or unintentionally minimize the influence of ethnicity (Mobley, 1982) . This set of pressures may, or may not be, powerful enough to offset any biases inherent in subjective ratings (assuming their presence inferred in previous work). One implication of these pressures to minimize group differences is that average levels of standardized ethnic group differences for objective measures of performance might be similar to standardized differences for subjective measures of performance. There are also more complex models of rater beliefs that we discuss later under Research Needs. Unfortunately, we were not able to address a number of such issues (including a rater-ratee interactions) with our database.
In addition to the Kraiger and Ford (1985) meta-analysis, another large study of a civilian database examined Black-White differences in performance ratings (Waldman & Avolio, 1991) . In a study of over 20,000 individuals selected using the General Aptitude Test Battery (GATB), Waldman and Avolio (1991) computed the Black-White performance d to be .35. Perhaps of most interest, when the researchers controlled for general mental ability, education, and job experience using multiple regression, the variance in performance associated with ethnicity dropped from 3.0% to 0.3%. This suggests that several job-relevant factors may at least partially explain Black-White differences in job performance. Waldman and Avolio cautioned readers that a portion of the GATB was used as a measure of general mental ability, and to the extent that this instrument is culturally biased, some bias may have been removed from the Black-White performance differences. It is also interesting to note that the rater-ratee interaction "added negligible variance" to predicting performance when race of the ratee was entered first (p. 899). Given an increased amount of data available to readdress the issue of ethnic differences on performance ratings, we pose our first research question: What are the standardized ethnic group differences for ratings of job performance for Blacks versus Whites and for Hispanics versus Whites?
Studies Examining Multiple Types of Criteria
There are several studies that examine multiple types of criteria for ethnic group differences in performance. One important theme within this stream of research is that comparing objective and subjective indicators of performance yields important insights into both the size of ethnic group differences on various indicators, and it also yields important insights into the potential bias in subjective indicators of performance. Although there may be some bias in objective measures (J. K. Ford et al., 1986) , the level of bias is generally thought to be less than that in subjective measures (J. K. Ford et al., 1986; Rotundo & Sackett, 1999; Schmidt & Hunter, 1981) . In fact, some researchers have interpreted objective differences as evidence that supports the contention that job performance differences between Blacks and Whites are "real" (Schmidt & Hunter, 1981 , p. 1131 .
In a seminal study in this area, three researchers investigated the relationship between ethnicity and several types of criterion measures for Black and White ratees, and compared objective and subjective ratings within each category (J. K. Ford et al., 1986) . J. K. Ford et al. (1986) first conceptually developed five different job performance areas. Due to a small number of studies available at that time, they were forced to combine various performance measures into three categories of criteria and examined BlackWhite differences for both objective and subjective measures within each category. The categories were as follows: performance indicators (e.g., units produced, shortages, accidents, customer complaints), absenteeism (e.g., absenteeism, lateness), and cognitive indicators (e.g., training success and job knowledge tests).
J. K. Ford et al. (1986) found that the ethnicity-performance relationships for subjective measures of performance indicators and absenteeism were larger than the objective measures in the same category. After we converted the reported point-biserial correlations to standardized ethnic group differences, the observed ds for performance indicators were .25 (N ϭ 4,287) and .44 (N ϭ 4,130) for objective and subjective measures. For absenteeism, the ds were .17 (N ϭ 21,510) and .23 (N ϭ 2,221). In contrast, the objective d for cognitive indicators was larger than the subjective d-.63 (N ϭ 3,389) and .41 (N ϭ 2,782), respectively.
We believe there is an opportunity to gain further knowledge about ethnic group differences in job performance in several ways. First, one could focus on more homogeneous categories of job performance. After being forced to combine performance categories, J. K. Ford et al. (1986) were left with somewhat heterogeneous performance categories. For example, performance indicators included units produced, shortages, accidents, customer complaints, and work sample tests; absenteeism included both absences and lateness. Second, one could also focus on clearly defining the ethnic groups of interest by conducting analyses on Blacks versus Whites and Hispanics versus Whites separately. There was one study in previous analyses that included a sample labeled as "Black" that included both Blacks and Hispanics (e.g., Feild, Bayley, & Bayley, 1977) . Finally, one could gather more data. We note later in this article how we were also able to add 26 new articles and technical reports to the 16 articles meta-analyzed by J. K. Ford et al. There has also been a subsequent large-scale study of the performance of ethnic groups in the military (Pulakos, White, Oppler, & Borman, 1989 ). This study is notable for a number of reasons. First, the raters were provided with extensive training on the purpose of ratings and on how to prevent extraneous material from influencing ratings. Second, the authors noted that "racial bias may be less prevalent in the military environment" (Pulakos et al., 1989, p. 779) . Third, the authors did not correct for unreliability in the criterion because employment decisions (e.g., promotions) were made with the "unreliable" data. This study was one of the first major studies to examine data for both Blacks and Hispanics.
Overall, ratings of task proficiency and job effort (a composite of multiple measures) in Pulakos et al. (1989) indicated that Whites scored higher than Blacks (d ϭ .23) but there was little difference for the composite of personal discipline, and Blacks scored higher than Whites on the dimension of military bearing. The value of d for task proficiency and job effort was somewhat smaller for task performance relative to Kraiger and Ford's (1985) corrected d of .39 (we derived an uncorrected d of .33). This may be a function of using a common systematic selection system that has a screen for cognitive ability (i.e., the Armed Forces Vocational Aptitude Battery) or lower levels of ethnic biases in performance ratings. Pulakos et al. also cautioned that results of this military study might not generalize to civilian organizations. Hispanic scores on task proficiency and job effort were virtually identical to Whites (d ϭ Ϫ.01). We are unaware of any other large-scale or meta-analytic studies on Hispanic-White differences in job performance.
A less well-known meta-analysis also examined different measures of job performance. Bernardin (1984) meta-analyzed the literature and found that Black-White differences were moderated by the type of performance measure. He used an intuitively appealing typology of performance measures of job knowledge measures, objective measures, performance ratings, and work samples. He found ds of .42 for job knowledge (K ϭ 7), .05 for objective measures (K ϭ 14), .23 for ratings (K ϭ 29), and .48 for work samples (K ϭ 8). Sample sizes (N) were not available. Corrected by estimates of reliability (using the values of .6 for job ratings and objective data and of .8 for job knowledge tests and work sample tests), the ds were .47, .06, .30, and .54, respectively.
Bernardin's taxonomy of performance measures highlights two issues. First, one may wish to consider work sample tests as a separate category. This may be justified because of an emphasis on maximum versus typical job performance (Dubois, Sackett, Zedeck, & Fogli, 1993) . Maximum performance generally occurs when there is a work sample test administered to applicants or incumbents when they know they are being observed. For example, Dubois et al. (1993) hypothesized that Black-White performance differences would be lower on typical performance than on maximum performance. However, they found that the standardized ethnic group differences were larger for typical performance (d of .63 for speed of performance and d of .45 for accuracy of performance) than for maximum performance (ds of .12 for both dimensions of performance). Further, work sample tests typically involve fairly standardized material or situations presented to incumbents as well as standardized procedures that are used to score work sample measures (e.g., Pulakos & Schmitt, 1995) . Such standardization of stimuli and scoring is probably more standardization than what is found in typical performance ratings. Thus, work sample tests eliminate variance because of differential opportunities to observe candidates and recall their performance. On the basis of these factors, we believe any system of performance criteria should clearly delineate work sample tests as a separate category.
The work of Bernardin (1984) and J. K. Ford et al. (1986) also showed that job knowledge tests may have different ethnic group differences than other categories of job performance (e.g., ratings or objective measures indicators). Larger ds may partially be a function of the relationship between performance of job knowledge tests and cognitive ability (Hunter, 1983a; Ree, Carretta, & Teachout, 1995) given that there are ethnic differences in cognitive ability test scores (e.g., Roth, Be Vier, Bobko, Switzer, & Tyler, 2001; Sackett & Wilk, 1994) . All of this information leads us to ask our second research question: What are the standardized ethnic group differences for "other measures" of job performance, such as job knowledge tests, work sample tests, and absenteeism?
In addition, we return to the work of J. K. Ford et al. (1986) to revisit the issue of objective versus subjective performance measures. Our third research question is: How do objective and subjective measures of job performance compare in terms of the magnitude of Black-White and Hispanic-White differences?
Defining the Performance Domain A key feature of any meta-analysis examining ethnic group performance differences is how to define and conceptualize the performance domain (J. P. Campbell, 1990) . Work by Cascio (1997) provided a very useful typology of criterion measures. Cascio's typology includes measures of output/quantity, quality, lost time, turnover, training success (tests or ratings of proficiency), promotability, ratings of performance, and work samples. We added measures of safety and organizational citizenship behaviors to this list to make sure we searched and analyzed as wide a range of performance indicators as we could find.
The typology developed by Cascio (1997) also provides important advantages. The list covers a large portion of the job performance domain because it includes variables such as absenteeism (lost time), turnover, and promotability, which allowed us to add some value to the field relative to previous work (e.g., Bernardin, 1984) . Likewise, Cascio's typology also provides important distinctions within certain areas of the job performance domain. For example, Cascio's typology notes distinctions between measures of quantity, quality, overall ratings of performance, and work samples. These distinctions, and an increased number of studies, also allowed us the opportunity to add knowledge to the field relative to previous work (e.g., J. K. Ford et al., 1986) .
Differentiation across various portions of the job performance domain was particularly relevant because we compared objective and subjective measures of performance as a result of the use of relatively homogenous types of criteria, which allowed us to minimize the amount of extraneous variance within any given category. Thus, we had an increased ability to compare objective and subjective measures of performance without "between measure" variance (e.g., without relatively objective work sample measures vs. subjective quality of work measures obscuring such differences).
The criterion typology that we used appears in Table 1 . In considering the list in Table 1 , note that we only allowed performance ratings in our first category entitled "performance ratings." We did not allow ranking measures or any sort of forced-choice paired comparison measures (e.g., some coefficients from Arnold, 1968; Baehr, 1976) . Inclusion of such ranking-related measures could cause supervisors to be required to distribute their subordinates' performance in ways that artificially maximize ethnic group differences, even if Black and White performance means were relatively close together.
We also explored two potential moderator variables: job complexity and level of analysis. Regarding complexity, it appears important for both the validity and standardized ethnic group differences for certain variables. It appears that validity of cognitive ability tests increases as job complexity increases (Hunter & Hunter, 1984) . However, it also appears that ethnic group differences for both cognitive ability tests and interviews decrease as job complexity increases (Roth et al., 2001; Huffcutt & Roth, 1998) . Thus, we did not make a prediction on the exact nature of the moderating effect in this case. We also noted the methodological cautions of confounding within-job analyses with across-jobs analysis in meta-analysis (Ostroff & Harrison, 1999) . Further, the results of a previous meta-analysis showed that there were smaller standardized ethnic group differences for cognitive ability for studies using a within-job versus an across-job experimental design (Roth et al., 2001 ). Accordingly, we ask our fourth research question: Does job complexity or within-job versus across-job analysis moderate standardized ethnic group differences?
Contributions
This article provides several contributions to the literature. First, we update the work of J. K. Ford et al. (1986) as called for by those authors over 15 years ago. In doing so, we were able to more than double the number of studies contributing coefficients to our analysis. More detail on this is presented below in the Method section. Second, we based our analyses on more homogenous types of job performance. Within these types of job performance, we maintain the distinctions of work sample tests and job knowledge tests, and we tried to minimize the amount of extraneous variance in any one category. Third, we focused only on samples of Blacks versus Whites in our first analyses, and we then separately cumulated available data for Hispanic-White performance differences. Fourth, we explored additional moderating variables.
Method

Literature Search
We searched for articles and papers on ethnic group differences on job performance from several sources. First, we retrieved the vast majority of studies from the reference lists of previous analyses of ethnic group differences on measures of job performance (see below for more details in this issue). These analyses included the work by J. K. Ford et al. (1986) , Bernardin (1984) , and Martocchio and Whitener (1992) . We also examined the reference list from a key meta-analysis of predictors of job performance (Schmitt, Clause, & Pulakos, 1996) because these authors reported data and references for work sample and job knowledge tests. Second, we searched a number of databases including PsycINFO from the American Psychological Association, Abstracted Business Information (known as ABI Inform), Dissertations Abstracts, and Educational Resources Information Center (known as ERIC). We also wrote to several individuals working in the area or to individuals who we believed might have relevant data.
Criteria for Inclusion
We developed a list of seven criteria for inclusion. Our intent in constructing this list was to minimize the extraneous variance in our analyses due to heterogeneous groups of subjects and dependent samples. First, studies could not combine different ethnic groups into a single, Job knowledge measures: ratings of job knowledge or tests of job knowledge used to assess mastery of training material Work sample tests: tests designed to directly simulate the tasks of the job, the environment of the job, or both Lost time: objective measures or ratings of absenteeism and tardiness Turnover: objective measures or ratings of length of time on the job and termination Training success: on-the-job ratings of training performance that include more of the "criterion space" than just measures of job knowledge Promotion: objective and subjective measures of promotions, ratings of promotion potential, salary, and salary increases Safety: number or ratings of accidents, number of safety violations Organizational citizenship behaviors: ratings or objective measures of workers going beyond task requirements of the job description heterogeneous category. In some studies we found that researchers combined certain groups such as Hispanics and Blacks into a single minority category (e.g., Feild, Bayley, & Bayley, 1977; J. K. Ford & Kraiger, 1993; Guinn, Tupes, & Alley, 1970; Hattrup & Schmitt, 1990; Kesselman & Lopez, 1979; Lance, Johnson, Southitt, Bennett, & Harville, 2000; Morstain, 1984; Schmidt, Greenthal, Hunter, Berner, & Seaton, 1977; Toole, Gavin, Murdy, & Sells, 1972) . We also did not consider coefficients from studies in which there was a heterogeneous mix of groups entitled "Nonminority" or non-Black (e.g., some analyses in Lance et al., 2000) . Second, we required that ratings of performance were made by others and not the research subjects themselves. This required an individual outside of the subject to report performance information to minimize variance in performance attributable to impression management and selfdefense mechanisms. For example, we required ratings of job performance be made by either supervisors or peers. This excluded a few coefficients based on self-rated job performance (e.g., Grant-Vallone, 1998; Yu, 1998) , but there were not enough of these studies to perform meaningful moderator analysis.
Third, studies must have reported data in which there were both Blacks and Whites (or Hispanics and Whites) in the same organization. Studies that compared Black performance in predominantly Black organizations to White performance in predominantly White organizations were excluded from analysis (e.g., Study 4 in Kirkpatrick, Ewen, Barrett, & Katzell, 1968) .
Fourth, results of studies could not have been subject to range enhancement (Hunter & Schmidt, 1990) , also called reverse range restriction (see Bobko, 2001 ). Range enhancement might occur if only the top and bottom thirds of the performance distribution were sampled, and ds would be artificially inflated. This state of affairs does not practically reflect typical personnel selection situations. Precluding studies with range enhancement meant that Baehr et al. (1971) could not be used in analyses. This is a judgment call in meta-analysis, and we note that this study was used by J. K. Ford et al. (1986) .
Fifth, data must be computed from independent samples. We chose not to include the data from two studies of the U.S. Employment Service database analyzing the GATB (Rotundo & Sackett, 1999; Sackett & DuBois, 1991) because we had already included a similar database in which the vast majority of the same subjects were analyzed (Waldman & Avolio, 1991) . Further, we were particularly careful when examining articles with objective and subjective measures computed from the same sample. In this case, the objective measure was entered into the overall analysis for that measure (assuming objective measures had lower levels of bias), but both measures were retained for use in our moderator analysis of objective versus subjective measures of a given type of performance.
Sixth, we eliminated studies with explicit mention of affirmative action programs in the text of articles or technical reports (we further required that we be able to see the presence of such programs in subsequently reported statistics before eliminating these studies). We were concerned that affirmative action programs might result in different hiring standards for ethnic groups and that this practice might artificially increase ethnic group differences. For example, we noted that Kraiger (1981) reported the presence of an affirmative action program in which an organization hired "only the highest scoring White applicants ('the cream of the crop') while hiring nearly all Black applicants to meet affirmative action goals" (p. 49). The author furthered characterized this as applying hiring standards to one group and that "another group was hired indiscriminately" (p. 49). Such hiring standards were associated with a supervisory performance rating d of .95 (approximately triple the magnitude of our later findings) and a job knowledge d of 1.60 (more than double the magnitude of our later findings). Such ethnic performance differences are not likely to be typical of most organizations and are not included in our analysis (Bartlett et al., 1977; Kraiger, 1981) .
Seventh, we eliminated output (i.e., number of arrests) and quality (i.e., disciplinary actions) coefficients from one police study because of a potential confound in computing the value of d. Specifically, these measures of performance were noted in the study to be problematic because Black individuals were assigned to primarily Black neighborhoods (with lower socio-economic status) and White individuals to White neighborhoods (Mills, 1990) . That is, individuals were clearly given differential opportunity for success. The number of arrests and disciplinary actions were influenced by what some researchers would label opportunity bias (Goldstein, 1974) . For example, the number of complaints filed against Black individuals were extremely high and likely to be influenced by where they were assigned rather than by their own behavior.
Calculation of ds
We calculated d from means and standard deviations whenever possible. If means and within-group standard deviations were not available, we derived d from F or t values. If data were reported in multifactor tables, we were careful to find the d associated only with the main effect for ethnicity. For example, the data might be reported in a 2 ϫ 2 table (e.g., gender by ethnicity as per Mills, 1990) . In such cases, we were careful to estimate the variance due to gender and recalculate the appropriate standard deviations for ethnicity. In this way, we did not overestimate the values of d by having variance from another source partialled out of within-group standard deviations.
We also formed composites when two measures of somewhat different portions of a given performance domain were available (and the intercorrelations were available). For example, cash shortages and overages for a sample of bank tellers (Bass & Turner, 1973) were combined into a unit-weighted composite representing objective quality of work. This precluded the inclusion of dependent samples and gave us the most accurate picture of ethnic group differences within a given performance area.
Last, we only calculated d if there were 10 or more minorities in the sample. This resulted in a loss of data from several samples (e.g., Cascio & Phillips, 1979; Neidt, 1968 ), but we preferred only including standardized differences that would be associated with reasonably stable effect sizes.
Overlap With Previous Meta-Analyses on Performance Differences
Two other sets of researchers conducted meta-analyses that examined ethnic group differences on a variety of measures of job performance. We examined the list of studies incorporated in the analysis conducted by J. K. Ford et al. (1986) . They cited 16 studies that yielded coefficients. We were able to obtain 15 of these studies, although 5 did not meet our criteria for inclusion. We added 26 additional studies to our database that were not in J. K. Ford et al.'s database. It was more difficult to ascertain the overlap with the work of Bernardin (1984) because a list of studies that yielded data for the meta-analysis was not specified (as such conventions were not as commonplace in 1984 as they are today). We compared the reference list of all cited works in Bernadin's article with our list of studies that yielded data for our meta-analysis. We were able to note 28 studies in our database that were are not included in his analysis. Thus, it appears there is a substantial amount of data to add to previous analyses.
Coding the Data
To maximize the quality and accuracy of our dataset, the first two authors independently coded all study characteristics. First, they coded studies by the category of performance measure(s) used (see Table 1 ). Second, they coded for the level of job complexity by using the scale developed by Hunter (1983b) , which ranged from low (e.g., mail sorter), to low-medium (e.g., truck driver), to medium (e.g., skilled crafts), to medium-high (e.g., computer trouble-shooter), to high (e.g., executives, scientists). Third, they coded whether the study was done on one job (within job) or multiple jobs or multiple organizations (across job). Fourth, they coded the standardized ethnic group difference (d) and sample size.
There was substantial coding agreement for both categorical and continuous variables. The coders initially agreed 99% of the time on the category of performance measure (e.g., performance rating, job knowledge test). They initially agreed 86% of the time on complexity categories (and never disagreed by more than one category), and they agreed on 86% of the initial coding for within-job versus across-jobs judgments. The correlation for initial calculations for sample size was .99 and the correlation for the size of d was .96. When disagreement occurred, they reached agreement on final codes by consensus.
The authors also noted if the study involved a police organization. Validities for police organizations are often lower than for other organizations due to the relatively infrequent opportunities that supervisors have to observe their subordinates (e.g., McDaniel, Whetzel, Schmidt, & Maurer, 1994) . If supervisors do not have an opportunity to observe their subordinates, standardized ethnic group differences for job performance might also be problematic. Thus, this coding allowed us to control the variance across studies associated with police samples.
Correcting d
We computed both observed ds and corrected ds. We computed the observed d for insight into the influence that performance differences might have for adverse impact on operational business decisions such as promotions and salary increases. We report the d corrected for measurement reliability for insight into actual differences in performance that are not influenced by measurement error.
Determining the reliability values for corrections was somewhat difficult. We found that other researchers had corrected for unreliability by using a reliability of .70 for performance ratings, .80 for cognitively related measures, and .60 for absenteeism and objective measures (e.g., J. K. Ford et al., 1986) .
We also examined our own data for reliability values and found only four studies that provided interrater reliability for performance rating measures. These values averaged .595. This converged with other metaanalytic corrections using a value of .60 for performance ratings (see examples in Bobko, Roth, & Potosky, 1999) , thus we used the value of .6. We note that the value was somewhat more conservative than the interrater reliability value of .52 suggested by Viswesvaran, Ones, and Schmidt (1996) .
We found no guidance in our data for setting the reliability values for measures of absenteeism and objective measures of job performance. We chose to set the corrections for all objective measures of job knowledge, work samples, absenteeism, and objective measures of quality and quantity at .80.
We corrected our estimates for reliability in two different ways. First, we corrected results with only objective or subjective measures using the reliability values stated above. For example, the mean observed d for subjective measures of quality is .20 (see Table 3 ). We corrected the value of .20 for measurement error with a reliability of .6 to yield .26. Second, we individually corrected coefficients when an analysis contained both objective and subjective measures. For example, we individually corrected each of the 8 objective quality coefficients (summarized in Table 3 ) by using the value of .8 and then individually corrected each of the 10 subjective measures of quality (by using the value of .6). We then averaged the 18 values to arrive at the corrected value of .25 reported in Table 2 .
Results
We first report Black-White results and later report HispanicWhite analyses for which we had sufficient data. We generally did not report results for any type of criterion unless there were four or more coefficients available for analysis within a category noted in Table 1 . We did make an exception to this guideline because we did report a meta-analytic estimate for training measures. This was done to allow readers to examine this category and its possible impact if it was combined with various measures of job knowledge to provide some overall estimate of training-job knowledge differences. We also did report some moderator analyses within a category with four coefficients (from Table 1 ). For example, we report analyses of objective versus subjective measures of job performance with only two coefficients within each category in Table 5 to allow readers to see if the pattern of results supports or disconfirms the third research question. We urge caution in the interpretation of some of these small K estimates if one is looking for highly stable point estimates of a particular phenomenon. Finally, we conducted a number of analyses removing coefficients from police studies, but this did not change our results in any meaningful way. Thus, we report all results with police studies included.
Overall Analyses of Performance Differences
Our first research question addressed standardized ethnic performance differences for ratings of job performance, and our Kraiger and Ford (1985; d ϭ .33 ) and slightly larger than those found by Bernardin (1984; d ϭ .24) . Results for measures of quantity and quality are also reported in Table 2 . Overall analyses for measures of both quantity and quality show observed standardized differences of .21. Comparisons of objective and subjective measures are presented later.
Job knowledge and work sample test results are of special interest for three reasons. First, these two types of "criteria" can also be viewed as predictors. That is, applicants could be selected on the basis of job knowledge or work sample tests (e.g., Salgado, Viswesvaran, & Ones, 2001) . Second, work sample tests are often standardized in both the presentation of material to individuals and their scoring of that material for individuals. Thus, as noted earlier, they eliminate certain sources of variance in criterion measurement such as differential exposure to ratee behavior. They also can focus more on maximum versus typical performance. Third, we suggested earlier that job knowledge tests were probably at least moderately conceptually related to cognitive ability. Table 2 shows that the overall observed d for all measures of job knowledge is .48. This value is somewhat higher than the values for ratings of overall job performance. This may be a function of the cognitive demands of such tests. It is also important to note that the above meta-analytic figures include both objective and subjective measures of job knowledge. Readers interested in results for either type of measure are referred to Table 3 .
Work sample tests were associated with an observed d of .52 corrected to .59. This d was slightly larger in size than for job knowledge tests, although we note that confidence intervals overlap. It is unclear how this d compares with results in J. K. Ford et al. (1986) because these researchers were forced to include work sample tests with other measures of job performance due to the limited sample size of studies at that time (personal communica- Note. Objective measures of performance were corrected for attenuation using the value of .8, whereas subjective measures were corrected by using the value of .6. PVA ϭ the percentage of variance accounted for by sampling error. Note. Objective measures of job knowledge and work samples were corrected of attenuation by using the value of .8, and subjective measures of job knowledge were corrected by using a value of .6. PVA ϭ the percentage of variance accounted for by sampling error. tion, J. K. Ford, 22 May 2002) . Our d of .52 is quite similar to the observed d of .48 found by Bernardin (1984) . It is interesting to note that sampling error only accounted for approximately 18% of the variance in this category. This is a relatively small portion of the variance relative to other categories and may partially be a function of various work samples measuring a variety of constructs.
It is also interesting to compare both of these ds with another meta-analysis. Schmitt et al. (1996) meta-analyzed the standardized ethnic group differences for a single, combined category that included job knowledge, work sample, and situational judgment tests. Types of tests were combined due to limited sample sizes. Schmitt et al. reported a d of .38. Our results allow researchers to have specific point estimates for job knowledge tests and work sample tests as criterion measures. Table 2 also shows our results for measures of absenteeism, training success, and promotion. The overall observed d for absenteeism was .19. We note two things about this analysis: All studies are of measures about absenteeism. There were only two studies that we found of lateness, and we did not include them in this analysis in order to minimize extraneous variance. The d for studies using on-the-job measures or a combination of on-the-job and paper and pencil measures to assess training success was .14, although we found only two studies in this category. Table 2 also shows our analysis for promotion related measures. These included measures of promotability, salary increases, and actual promotions. Thus, it is a very heterogeneous category and we urge caution in its interpretation. The overall d was .31.
Unfortunately, there were not enough data for turnover, organizational citizenship behavior, or safety to analyze. We were disappointed that we could find only one study of organizational citizenship behavior (similar to Borman, Penner, Allen, & Motowidlo, 2001; Podsakoff, MacKenzie, Paine, & Bachrach, 2000) . A unit-weighted composite of altruism and conscientiousness extrarole behaviors in one study showed a d of Ϫ.10, indicating that Blacks scored higher (Grant-Vallone, 1998) . The same study reported a d of Ϫ.07 for Hispanic-White standardized differences.
Analysis of Objective Versus Subjective Measures of Performance
Our third research question addressed the relationship between objective and subjective measures of performance.
Quantity and quality measures. Table 3 first presents the results for measures of quality and measures of quantity. For quality, the objective measures observed d is .24 and the subjective measures observed d is .20 and confidence intervals do overlap, as one might expect from the magnitudes of the two point estimates. When corrected for unreliability, the ds become .27 and .26, respectively. We also report the results for subjective ratings of quality without the influence of one study of part-time workers to allow readers to gauge its influence on overall calculations. The d for this study was notably larger than the other studies (and was identified as an outlier-influential coefficient by the sample adjusted meta-analytic deviancy [SAMD] statistic). The values of objective and subjective measures are quite similar and are not consistent with the assumption that subjective measures of performance are associated with larger ds than are objective measures.
The pattern for comparing objective and subjective measures of quantity is clearer but less definitive. The objective d is .32, although it is based on only three studies, and there is a wide confidence interval around it indicating substantial variance in the ds of the three studies. In comparison, the subjective d is .09, although it is based on only five studies. Given the available data, we would not suggest that the objective d is definitely larger; however, there is certainly no evidence to suggest the objective d is smaller. In sum, analysis of indicators of quality and quantity suggest that objective ds are not less than subjective ds.
Job knowledge tests. Table 3 also shows that objective measures of job knowledge are associated with higher ds than subjective measures. The ds are .55 and .15 uncorrected for measurement reliability (.61 and .19 corrected for measurement reliability). We note that even though there were only 12 independent job knowledge samples, there were two studies that reported both objective and subjective measures of job knowledge (see J. T. Campbell, Crooks, Mahoney, & Rock, 1973) . This allowed us to have a total of 14 coefficients in our moderator analysis. One study that contained both objective and subjective measures of job knowledge for the job of medical technicians (N ϭ 456) was associated with a d of .44 for an objective test and of .06 for a subjective rating. A second study of cartographic technicians (N ϭ 342) resulted in ds of .42 and .23, respectively. Overall, these particular results are quite consistent with those of J. K. Ford et al. (1986) with their general category of cognitive indicators. Absenteeism. The objective d for absenteeism was .23, and the subjective d was .13. Interestingly, this objective versus subjective analysis fits a pattern in which objective measures appear to be at least as big as, and sometimes larger than, subjective measures.
Moderators
We also examined the moderators of job complexity and withinjob versus across-job samples for ratings of job performance in Table 4 . We are unaware of any other meta-analysis in this area that has reported such analyses. Our analyses show somewhat mixed results in terms of a moderating effect. The mean d for low complexity jobs was .32, but it was based on only five studies and there was a large amount of nonsampling error variance in study results. Low-medium complexity jobs are associated with an observed d of .27, and a category combining medium complexity and medium-high complexity jobs was associated with an average d of .32. There were no high complexity jobs in our database. Perhaps the clearest conclusion is that there are positive standardized ethnic group differences at all levels of complexity analyzed in Table 4 .
The results of our within versus across-job studies suggest a possible moderating effect. Within-study jobs are associated with a d of .23, whereas across-job studies without military samples are associated with a d of .32, although confidence intervals overlap. We conducted analyses with and without the large military sample size military study by Pulakos et al. (1989) because the authors noted that the results of this study may not generalize to other types of organizations as noted above.
Hispanic Results
There were many fewer studies of Hispanic-White performance comparisons than for Black-White comparisons. Table 5 shows the results for these analyses. Overall, the standardized ethnic group differences for performance ratings of Hispanics is .04, smaller than that for Blacks. Table 5 also shows an analysis of job knowledge and work sample studies. In both cases, the results are quite tentative because sample sizes and numbers of studies are small. The overall observed d for job knowledge measures is .47; the objective d is .67, whereas the subjective d is .04. The last two coefficients are based on only two studies each. There was one study of cartographic technicians (N ϭ 342) that provided both an objective and subjective measure of job knowledge and the ds were .40 and .03, respectively (J. T. Campbell et al., 1973) . Work sample studies were associated with a d of .45 on the basis of four coefficients. The analyses of work samples and job knowledge tests also differs in comparison with the estimates from the estimates of previous work , although again we caution the reader about our sample sizes. Those researchers found a d of .00 for Hispanic-White comparisons in a heterogeneous category of job knowledge tests, work sample tests, and situational judgment tests. The differences in results may be attributed to smaller, more homogenous categories (e.g., only work samples or job knowledge measures), to our criteria for including studies in this analysis, or to the fact that Schmitt et al. (1996) focused on three major journals in applied psychology (because their purpose was to compare across different types of predictors of performance), whereas we covered a wider variety of journals, technical reports, and dissertations.
In terms of job complexity, results show that low-medium complexity jobs are associated with a d of .07, whereas medium and medium-high complexity jobs as a single category are associated with a d of .16, although the estimate is based on only three studies.
Discussion
Main Effects
The results of this study reinforce some beliefs and change others. For Black-White comparisons, the overall results show a standardized ethnic group difference for job performance ratings of approximately one third of a standard deviation (when corrected for criterion reliability), and this is quite similar to Kraiger and Ford (1985) . We also had similar results for one of three types of performance measures used by J. K. Ford et al. (1986) . Specifically, we found larger ds associated with objective measures of job knowledge than with subjective measures of job knowledge. It is also interesting to note that the overall analysis of objective versus subjective criteria (collapsed across criterion categories) by Ford et al. showed corrected point biserial correlations of .209 for objective criteria and of .204 for subjective criteria. We return to the issue of similarity of the objective and subjective measures below.
There were important differences between the findings of our meta-analysis and previous work. Fortunately, we had a larger sample of studies and were able to conduct analyses within more, but not completely homogeneous, categories of performance. We found a clear pattern of ds in which objective measures of performance were generally of similar or larger size relative to subjective measures of performance across a variety of criterion types. For example, objective measure ds were similar or somewhat larger in size for measures of quality, quantity, and absenteeism (although sample sizes were small in some cases). Thus, it appears that indicators aimed at measuring performance and absenteeism are part of the pattern in which objective measures showed similar or somewhat larger Black-White standardized differences.
Our pattern of results has important implications for the study of standardized ethnic group differences. Our results do not support the position that subjective measures have more potential for bias than objective measures. Instead, we found the opposite. This is important because J. K. Ford et al. (1986) noted that some researchers (not necessarily including themselves) have called for the increased use of objective measures to minimize Black-White differences based on the implicit assumption that objective measures are less prone to bias than subjective measures. Our results are more consistent with a position that there may be some pressure to minimize ethnic group differences on raters (e.g., Mobley, 1982) . We also note that our results are consistent with the results of Ford et al. in that criterion measures are not substitutable; different types of criteria are likely to have different ds (e.g., ratings vs. job knowledge tests).
We also presented estimates of Hispanic-White differences in measures of job performance. Standardized differences were smallest for overall ratings of performance (.04), whereas differences for job knowledge tests and work sample tests were larger (.47 and .45, respectively) . Within the category of job knowledge measures, there were two studies using objective tests that were associated with a larger average d (.67) than the two studies using subjective ratings (.04). We urge caution in interpreting the last two ds given limited sample size.
Moderators of Ratings of Job Performance
For Black-White comparisons of job complexity, low-medium complexity jobs were associated with slightly lower ds than were medium and high-medium complexity ds. However, the cross-cell differences were modest, making interpretation of any linear effect difficult. It was interesting to note that there were positive ds in all three categories of complexity, indicating that there were differences in job performance at all three of these levels of complexity. For Hispanic-White comparisons, low-medium complexity jobs were associated with smaller ds than were medium and high-medium complexity jobs, although confidence intervals overlapped.
There may be some moderating effect due to study design such that studies analyzing a single job for an organization are associated with smaller ds than across-job studies. Such results are somewhat encouraging because they suggest that within-job standardized differences for ratings may be somewhat less than previously thought. This may also be relevant information for researchers seeking to model ethnic group differences within a given organization and within a given job.
The results of our meta-analysis are also able to partially disentangle the Black-White ds for job knowledge versus work sample measures. The estimated uncorrected Black-White d for job knowledge tests is .48, is .52 for work sample tests, and the confidence intervals overlap. We should note that both of these figures were based on job incumbents and are appropriate for estimating the d for job performance differences or perhaps the d for promotional (not entry-level) tests. We also note similar Hispanic-White ds of .47 for job knowledge measures and of .45 for Hispanic-White standardized differences on work samples. It is also important to note that work sample tests may assess a variety of constructs (e.g., mental abilities vs. interpersonal abilities) and that the d for such tests could be influenced as much or more by construct as method of measurement.
Limitations
Every study, regardless of its scope, has limitations. We note three. The first was the lack of available data for some types of performance indicators in our expanded categorization scheme. It was quite difficult to find enough studies to conduct some analyses, such as analyses of Hispanic-White differences for criteria such as job knowledge and work sample tests or Black-White differences for organizational citizenship behaviors and indicators of safety. Sample sizes were also quite small for a number of moderator analyses. For example, it was difficult to compare objective versus subjective measures of performance within many relatively homogeneous types of performance. Although one could partially overcome this problem by looking across criterion types, it was a substantial limitation.
The second limitation was that we could not directly examine the amount or source of bias in any of the criteria. This was potentially most problematic for rating criteria that may suffer from more sources of bias. Like other meta-analyses before ours (e.g., Bernardin, 1984; J. K. Ford et al., 1986; Kraiger & Ford, 1985) , we could not tease apart true score variance from bias in any direct manner. However, we were able to shed some light on issues of bias by comparing objective and subjective measures of performance (as per J. K. Ford et al., 1986) .
The third limitation is that we could not investigate rater-ratee interactions. We briefly summarize this literature for the sake of complete coverage of the issues and then note our limitation. Kraiger and Ford (1985) found that White raters rate White subordinates higher (d ϭ .37), whereas Black raters rate Black subordinates higher (d ϭ -.45). Other researchers have shown how some peer and laboratory studies have inflated the value of -.45 (Sackett & Dubois, 1991) . The general trend for both civilian and military samples is for both White and Black raters to rate White subordinates higher, although the d is typically larger for White raters (Dubois & Sackett, 1991; Pulakos et al., 1989; Rotundo & Sackett, 1999) . A notable exception is Mount, Sytsma, Hazucha, and Holt (1997) because they found that White raters rated White ratees notably higher, and Black raters often rated Black ratees notably higher when ratings were used for developmental purposes. Unfortunately, we could not analyze this interaction effect given the nature of the data reported in our primary studies.
Future Research
There are at least two streams of research that could help us further understand ethnic group differences in job performance. The first stream of research focuses on gathering more data that is similar to this meta-analysis. More studies that could be coded for factors such as job complexity, objective versus subjective criteria, and within-job versus across-job analysis would be very useful. Within this stream, individuals might also look at the purpose for ratings (e.g., administrative vs. research). Although we tried to code this variable ourselves, we found that we were often not reasonably sure of the purpose in many studies. In many cases, the purpose was not mentioned at all. This may be a case in which a large and well-designed primary study would be helpful in answering such questions.
A second stream of research might be geared toward answering questions of why there are differences in ethnic groups for the variable of job performance. One line of inquiry might look at job related variables. Recall that Waldman and Avolio (1991) looked at cognitive ability, education, and job experience, and controlling these variables reduced the variance in performance attributable to ethnicity from 3.0% to 0.3%.
A second line of this research might focus on examination of the complex, multiple motivations and beliefs concerning bias, or potential bias, in subjective measures of job performance. Such research might examine the potentially complex sets of beliefs that raters bring to the task of rating subordinates. One set of beliefs that deserves further research is the presence and potential pervasiveness of beliefs that White raters have about Black subordinates. Simply put, how strong and pervasive are such beliefs? A second set of beliefs concerns the presence, effect size, and pervasiveness of pressures to minimize ethnic differences in performance ratings. Given the widely publicized legal cases of major Fortune 500 companies struggling with differences in job performance and promotion rates of Whites and Blacks, do raters feel pressures to minimize ethnic group differences? A third set of beliefs that deserves further research concerns beliefs held by Black raters. The authors are unaware of any substantial research that addresses whether or not such raters hold any beliefs about White subordinates, whether they have encountered bias in their own ratings of performance, and whether they feel any pressure to make up for perceived bias when rating other Blacks. Although some research looking at biases (e.g., pressure to minimize ethnic group differences) might be furthered through quantitative and qualitative questionnaires and surveys, other forms might require policy capturing or less intrusive methods given the sensitive nature of the issues involved.
A related line of research might focus on why Hispanic-White standardized group differences for ratings of job performance are smaller than Black-White differences. Although there are mean differences between Hispanics and Whites on cognitive abilities tests (Sackett & Wilk, 1994; Roth et al., 2001) , the HispanicWhite performance difference appears to be much smaller than the Black-White difference. All told, there is a great deal of research that could follow this analysis, and we look forward to the increased understanding it will bring.
